Although nosocomial meningitis is rare in nonsurgical patients, lumbar punctures are frequently performed on hospitalized medical patients who develop delirium and/or fever. A retrospective review was undertaken to determine the yield of lumbar puncture in this setting and to compare it with the yield for suspected community-acquired meningitis. Of 232 lumbar punctures studied, 51 (22%) were performed to rule out nosocomial meningitis, while 181 (78%) were done to rule out community-acquired meningitis. No lumbar puncture performed for suspected nosocomial meningitis was positive, while results of 26 (14%) of those done for suspected community-acquired meningitis were abnormal (P õ .01). Patients whose lumbar punctures were positive more often had headache or meningeal signs than those whose lumbar punctures were negative, and only 11 patients (22%) who had lumbar punctures performed for suspected nosocomial meningitis had headache or meningeal signs. We conclude that lumbar punctures performed for suspected nosocomial meningitis in nonsurgical patients have a low yield and that in some low-risk patients without headache or meningeal signs, lumbar puncture may be unnecessary.
Because of the excessive morbidity and mortality associated Infection Surveillance System revealed a rate of only seven episodes per 100,000 discharges among adult nonsurgical pawith delays in treatment of bacterial meningitis, it is common practice to perform an immediate lumbar puncture upon any tients [4] . One study at a large tertiary referral center found only six cases over a 25-year period that were not associated patient with symptoms suggestive of bacterial meningitis, no matter how unlikely the diagnosis is thought to be. Statements with procedures involving the CNS or with spreading from contiguous sites of infection [5] . While Durand et al. [6] resuch as ''If you think of doing a spinal tap, do one'' are seen in standard medical textbooks [1] . Although delirium is cently reported that over a 27-year period 40% of bacterial meningitis cases seen at the Massachusetts General Hospital extremely common among hospitalized patients, especially the elderly [2] , the prevailing dogma suggests that most patients were nosocomial, most were seen in patients who had undergone invasive neurological procedures. who develop delirium, especially in the presence of fever, should receive a lumbar puncture to rule out meningitis [3] .
Because nosocomial meningitis is rarely seen in hospitalized nonsurgical patients, yet such patients often undergo lumbar Hospitalized patients often have bacterial infections that prompt admission; others have indwelling catheters, placing punctures when they develop delirium and/or fever in the hospital, we reviewed the yield of lumbar puncture for nonsurgical them at risk for bacteremia and potential meningeal seeding. Therefore, it would seem that many hospitalized patients indeed patients in two teaching hospitals. In doing so, we hoped to determine what findings prompt the decision to perform a lumare at risk for meningitis and should undergo a lumbar puncture if they develop delirium, as delirium is a common sequela of bar puncture as well as to define which patients should undergo lumbar puncture. As the yield of lumbar puncture for adults meningeal infection.
with either suspected community-acquired or suspected nosocomial meningitis has not been well defined, both populations See editorial response by Täuber on pages 289 -91.
were studied.
However, nosocomial meningitis is most commonly seen in neurosurgical patients; data from the National Nosocomial Methods
Patients. This was a retrospective study of patients at two hospitals who underwent lumbar puncture to exclude the diag-Upon review of the records, we included only patients for the unpaired Student's t-test and the Fisher's exact test. The differences in indications for lumbar puncture between the whom the lumbar puncture was documented to have been performed to rule out acute CNS infection. Therefore, patients community-acquired and nosocomial groups and the yield of lumbar puncture with respect to the presenting symptoms were who underwent lumbar puncture for suspected neurosyphilis or Lyme disease, as well as patients who underwent lumbar analyzed by means of the Fisher's exact test. Statistical significance was accepted at P õ .05. puncture as a means of following the course of a previously diagnosed infection, were excluded from the study. Patients who had undergone prior invasive procedures involving the Results CNS were also excluded.
Hospitals. The study was performed at two teaching hospiDuring the 20-month study period, 232 lumbar punctures tals served by separate internal medicine residency programs were performed at the two hospitals because of a suspicion of and attending staffs, with a slight overlap in house-staff covermeningeal infection. Of these, 181 (78%) were for suspected age. Mount Sinai Hospital (Hartford, CT) is a 294-bed innercommunity-acquired meningitis, while 51 (22%) were percity, community teaching hospital affiliated with the University formed for suspected nosocomial meningitis. Of the patients of Connecticut School of Medicine. The University of Connectwith suspected nosocomial meningitis, only one was known to icut Health Center (Farmington, CT) is a 232-bed referral cenhave a site of infection contiguous to the CNS. ter, served primarily by the faculty at the University of Con-
The demographic characteristics of each group are shown in necticut School of Medicine. table 1. A clinically significant complication of lumbar puncData collection and analysis. Demographic data abstracted ture was noted for only one patient. The occurrence of a severe from the records included age, gender, and reason for presentaheadache after the lumbar puncture resulted in readmission to tion to the hospital. Also noted was substance abuse or immuthe hospital and a second lumbar puncture. Twenty-six (14.4%) nosuppression associated with HIV or bone marrow transof the lumbar punctures performed for suspected communityplantation. The following indications for lumbar puncture were acquired meningitis were positive, while there were no positive noted: (1) a new abnormal mental status or worsening of mental lumbar punctures for suspected nosocomial meningitis status that was abnormal at baseline (we did not attempt to (P õ .01). specifically define the degree of abnormality because of the The indications for the lumbar puncture differed greatly belimitations of retrospective review); (2) fever; (3) headache; tween the nosocomial group and the community-acquired and (4) findings suggesting meningeal irritation, such as neck group (table 1) . Patients undergoing lumbar puncture for susstiffness or pain or a positive Kernig's or Brudzinski's sign.
pected nosocomial meningitis were much less likely to have Patients were defined as having suspected communityheadache or meningeal signs but were more likely to have an acquired meningitis if the lumbar puncture was performed for abnormal mental status, while there was no significant differsigns or symptoms that arose outside of the hospital or during ence in the incidence of fever. the first 48 hours of admission. If the indication(s) for the Table 1 also demonstrates the diagnostic yield of lumbar lumbar puncture arose ú48 hours following admission, the puncture with respect to the indications. The absence of headpatients were considered to have suspected nosocomial meninache or meningeal signs was strongly predictive of a negative gitis.
lumbar puncture, with a negative predictive value of 0.98. The A positive lumbar puncture was defined by any of the followpresence of either of these findings was quite sensitive for the ing circumstances. (1) An infection was proved by culture or finding of meningitis, with a sensitivity of 0.92. Table 2 reveals appropriate stain. (2) Aseptic (presumed viral) meningitis was the diagnoses associated with the positive lumbar punctures. diagnosed when there was a typical clinical presentation encompassing fever, headache, and meningeal signs and the CSF analysis revealed lymphocytic pleocytosis and no pathogens. Discussion (3) A noninfectious condition was revealed by one or more CSF abnormalities (abnormalities such as an elevated protein
The diagnostic yield of a procedure is proportional to the prevalence of the disorder being investigated. We found the level or the presence of RBCs alone were not considered to be indicative of abnormal CSF, unless they were in the context yield of lumbar puncture performed to rule out nosocomial meningitis to be quite low in our patient population (despite of a diagnosed noninfectious CNS condition). In addition, one case was defined as bacterial meningitis, despite a negative the impression of one of us [M.L.M.] that the threshold for performing a lumbar puncture is even lower at many academic culture and gram stain, because of neutrophilic pleocytosis and a typical clinical presentation and response to therapy. medical centers than at the two hospitals in the current study). This contrasts with the much higher yield obtained from lumbar Complications of lumbar puncture were noted.
The results from the two hospitals were combined. Statistical punctures performed to rule out community-acquired meningitis. To our knowledge, this issue has not been studied before; analysis was performed with the SAS statistical package (SAS Institute, Cary, NC). Demographic data were analyzed with however, the results are not surprising since nosocomial menin-/ 9c38$$au12 07-28-97 11:00:07 cida UC: CID gitis is rare in patients who have not undergone procedures Although it is not known how often diagnostic lumbar puncture results in iatrogenic meningitis, such cases have been reinvolving the CNS.
During a 25-year period reviewed at The Ohio State Univerported [7] . The risks of spinal hematoma with neurologic sequelae, prolonged paresthesias, and cranial nerve palsies are sity Hospitals (Columbus, OH), there were only eight such patients with nosocomial meningitis, amounting to only 2% of well known [7] . Other serious complications of lumbar puncture, such as permanent hearing loss [8] and intracranial suball cases of meningitis seen during that period. While data from the National Nosocomial Infections Surveillance System dural hematoma [9] , are well documented but less well known. Overall, the risk of significant complication following lumbar revealed that nosocomial CNS infections occurred during seven of every 100,000 hospitalizations on the medical service [4] , puncture has been estimated to be 0.3% [10] .
As the yield of lumbar puncture to rule out nosocomial an unknown number were associated with procedures involving the CNS. meningitis was so low when performed at the level of clinical suspicion used by the physicians during the current study, even Lumbar puncture is considered a benign procedure, with serious complications being very rare. Indeed, only one sigwith little risk, the risk-benefit ratio may not be favorable. Therefore, any data that could identify patients with a higher nificant complication was noted in relation to the 232 lumbar punctures in the current study (a severe headache prompting likelihood of having nosocomial meningitis might improve the risk-benefit ratio associated with this issue. As we detected no performance of a second LP). The most common complication is post -lumbar puncture headache, which occurs in as many cases of nosocomial infection, we can provide no direct data on what signs and symptoms predict the presence of nosocomial as 25% of patients and is usually minor and self-limited [7] . However, serious complications of lumbar puncture do occur.
meningitis. Presumably, the clinical manifestations differ little from those of community-acquired meningitis [4] , although we found no study reports that offered data on this issue. We found that 92% of patients with meningeal infection had was not significantly different among elderly patients, in conPneumococcal meningitis 3 (12) Bacterial, organism unknown 1 (4) trast to data from an earlier study [11] .
Tuberculous meningitis 1 (4) While other large series have found a lower incidence of Herpes meningoencephalitis 1 (4) meningeal signs and headache in patients with bacterial meninSubarachnoid hemorrhage 1 (4) gitis, they included a high percentage of cases from the pediat-/ 9c38$$au12 07-28-97 11:00:07 cida UC: CID
